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INTRODUCTION

This profile is based upon a survey of the scientists and engineers
kWSaf-) in fieli research, development, test and evaluation (RDT&E) activ-
ities of the Department of Defense-primarily laboratories, test centers
and ranges. AThese activities do not include headquarters or system
project offlces. The information was provided by individual scientists
and eigineers and was forwarded by the organizations Involved to the
Office for Laboratory Management, Office of the Director of Defense
Resdarch and Engineering (ODDR&E).

Information on civilian scientistsand engineers has been published
in two reports issued during 1969.1 ThI4 report summarizes the charac-
teristics of the military RDT&E work force, The effective date of the
information is I September 1968.

Programing support was provide by the U. S. Air Force's OSD Infor-
mation Systems Division, chiefly bySpec. 4 Richard Hein. Beth R. King
furnished editorial assistance, and the graphic arts work was done by
Robert B. Logan and his associates of the Graphics and Presentations
Branch, Office of the Assistant Secretary of Defense (Administration).

1E. G. Haberman and E. M. Glass, Profile of Civilian Scientists and
Engineers in Field RDT&E Activities of the Department of Defense
(Washington, D. C.: ODDR&E, MAR 69-1, 1 July 1969, AD-693 033).
E. M. Glass, Civilian Scientists and Engineers in Army, Navy and Air
Force RDT&E (Washington, D. C.: ODDR&E, MAR 69-5, 1 September 1969).
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K
DISTRIBUTION OF SAMPLE

The information for this portion of the DoD survey was provided by
4,540 officer and enlisted personnel in 117 Defense RDT&E activities.
Less than 50 percent of the authorized military professional strength
responded to the questionnaire. The sample consists principally of
officer S&Es, except that 40.4 percent of the Army respondents were en-
listed. The Air Force sample included 59.9 percent of the DoD officer
total, whereas the Army sample contained 96.8 percent of the enlist-d
S&Es.

DOD

.:::OFFICER-
84 9%

LISTED
15.1%

. . . . . . . . . . ........ .

Arm Navy Air Force
N % N % N8 %

Officer 931 59.6 630 99.82 99.1
Enlisted 6N 40,4 1 0.2 20 0.9
Totol 1561 631 2348

NAVY
ARIMY 9.3%
36.2%

AIR FORCE

54.O %

% OF DOD TOTAL



EDUCATIONAL LEVELS

Of those considered SSE professionals in the DoD sample, 97.1 per-
cen~t have at least baccalaureate degrees, and the Navy has the most
nondegreed professionals. Overall, 46.5 percent have advanced degrees.
with the highest percentage (50.3 percent) again in the Navy. The Air
Force has the largest proport.ion of Master's degrees, while the Army has
the most Ph.D. s. Approximately one-sixth of the Army and Navy S&Es
have M.D., D.D.S. or D.V.M. degrees.

Air

Army Navy ForceDO

2..8 12.2 1.5 NO DEGREE 2.9%

b1.9 37.6 52.3 B. 5.6

17.0 25.4 33.8 M.S.269

12.7 8.5 7.3 Ph.D. 9:~:w .;:4%

15.6 16.4 5.5 MEDICAL 10.2%

Percentage of DoD Total
____________________________________________ Total

No degree B.S. M.S. Ph.D. Medical N %
Armri 33.9% 37.2% 23.0% 19.0% 55.7% [1 _ 7. 62
Navy 38.6 6.9 8.8 8.4. 15.1 163119.31
Air Force 27.5 55.9 68.2 4.2.6 29.2 [348 J54.J
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FIELD OF HIGHEST DEGREE

Engineers dominate the total sample, varying from 37.1 percent in
the Navy to 65.3 percent in the Air Force. Both the Navy and the Army
have large percentages of life scientists, which also accounts for their
higher proportions of medical-degree holders.

Air
Army Navy Force

42.0% 37.1% 65.3% ENGINEERING 54.5%

17.0 26.3 6.2 LIFE SCIENCES - HEALTH 11.8%

7.8 3.8 8.3 PHYSICS 7.-

8.2 4.5 4.2 CHEMISTRY 5.

9.1 7.5 2.7 LIFE SCIENCES - OTHER 5.4%

5.9 2.0 4.3 MATH & STATISTICS 4.7%

3.3 7.6 3.4 SOCIAL SCIENCES & PSYCH. 3.7%

2.6 2.0 1.5 OTHFR PH"ICAL SCIENCES 2.0%

4.1 9.3 4.1 ALL OTHER FIELDS 4.5%
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FIELD OF HIGHEST DEGREE, BY DEGREE LEVEL

The Navy has the highest relative number of advanced-degree S&Es
in all fields shown except mathematics and statistics, in which the Air
Force is higher, with 29.6 percent. In the life sciences, doctorates
represent almost three-fourths of the total, varying from 71.4 percent
in the Navy to 78.3 percent in the Air Force.

ENGINEERING

EngineerinaI Army I Navy AF 11DoDI

.S. F7T. 21 58.R 61.4%1164.0.
M.S. 21.4 37.4 34.3 30.

. 4 i 3 .8 4.2 5 .1

.l DOCTORATE
5.1%

CHEMISTRY

Chemistry 48.1
Army Navy AF Do

B.S. 4i9.6% 37.5% 47. 9% 48. 1 %

M.S. 11.2 31.3 17.7 15.2 15.2%
Doct. 39.2 31.2 34.4 36,7 U .7%

PHYSICS

Physics
r i vy I A -I AF

M.s ] 17.8 38.5 I -, 34,3I
L0 :. 1. 4I. 8.3 :. 11, 1%

MATHEMATICS & STATISTICS

Mothpmtics and Statistics 76Arm *vy AF DOD

e~s 1.4t &9.t 76$tl1 5%
MS. W k, 28. 6 27.3 2 1,Doc t. 1 , -5 I,

L!Fe Sciences
Its Air 00

® 
RE CIDCAL

.... 2. . 1o~ 10. 126SO

ft. 0. 12.1 16. 8 17,4 4I.6 12.6%'
Ked, 5,.6 ,54.6 60. , 8.6



OCCUATIONS

All the types of work done by personnel surveyed were categorized
into 30 occupations. The Air Force sample is about 17 percentage points
higher than the other Services in engineering, and the Army has the
highest relative numbers of physical, life, social and behavioral scien-
tists. This category includes S&Es with no degree.

Air
Army Navy Force OCCUPATION DOD

2.4 10.. 17.4% AERO & ASTRO ENG. 1.3%
1.0 0.0 0.2 CERAMIC ENGINEERING 0 5%
3.1 1.2 0.9 CHEMICAL ENGINEERING 1.7%
3.7 6.Q 1.2 CIVIL ENGINEERING

11.3 8.0 18.6 ELECTRICAL & ELECTRONIC 115,0%
0.5 0.7 0.4 ENGINEERING MECHANICS .5 .
1.0 0.0 0.4 IND.USTRIAL ENGINEERING 0 .6%
0.6 0.0 0.9 MATERIALS ENGINEERING 0.7%
1.5 0.7 7.3 MECHANICAL ENGINEERING - 8.2%
0.4 0.2 0.4 METALLURGICAL ENGINEERING 0.4%
1.5 0.0 1,3 NUCLEAR OR REACTOR ENG. 0
0.1 0.2 0.0 OCEAN SCIENCE ENGINEERING
0.1 0.0 0.1 SANITARY ENGINEERING
4.0 18.9 8.1 ALL OTHER ENGINEERING 7.6%

(41.2) (40.6) (57.2) TOTAL ENGINEERING 49.8%

5.3 1.2 6.6 PHYSICS 10.4%
7.8 1.5 2.3 CHEMISTRY J5.2t
0.0 0.0 * ASTkONOMY
1.3 0.2 0.5 ATMOS., EARTH, MAR]INE, SPACE SCi. 8%

4.5 0.0 3.2 MATHEMATICS

(1.9) (2.9) (12.6) TOTAL PHYSICAL SCIENCES 14.0%

16.1 9.2 4.8 IIOLOGY 19.3.v
0.1 0.0 0.0 SOCIOLOGY 0.1%
0.0 .0 * ANTHRONOLO.y 0

C.I 0.0 * LINGUISTICS 0

0.3 0.0 0.1 ECONOMICS
2.8 3.0 24 PSYCHOLOGY 2.6%

(19.4) (12.2) (7.3 TOTAL OTHER SCIENCES 12.6%

2.6 0.5 0.6 INT1UXI$CIPLINARY I.3%
5.2 9.0 6.6 SYSTIEMS ANALYSIS4INGINEERING 6., "
4.4 11.4 10. MJLIDISCIPLINE SCIENCE & ING. 6.5%

(12-3) (20.91) (I.01 TOTAL (LAST TINE ITEMS) 16.1%

1.4 23. 1 4.1 OTHER SPECIALTIES 7.6%

0 404 FIt
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TECHNICAL MOBILITY

The primary work activity is compared here to the field of highest

degree. A significant number of military scientists and engineers

identify themselves with disciplines other than those in which they re-

ceived their academic training. Individuals with no degree are not in-

cluded in this category.

0 0 O,0. 0 " . 0 ... . " 0 .-

8

, , J -

. . . . ..i~ 0 0 . ..... Ig



FUNCTIONAL AREA

The overall sample ;s divided almost equally among research, delve!-
opment, and test and evaluation. Nondegreed professionals tend to work
more in test and evaluation, while doctorate S&Es are in research assign-
ments. The higher the degree level Is, the greater the migration towiard
research.

TOTAL SAMAPLE

Total RESEARCH DEVELOPMENT
Ary __p j I 33. 33.4%

Y. 23:1 23.6 4i .9 : ...........T~IE 32.2 418 1.

TEST &EVAL.

NO DEGREE

No Dre

ArM I Na AF
Res 2. 7.91% '3175

Tc 1 2E 67 5 27 8 i6.7

ASLUTERE

Arm -3. 38 3%

Dcv 33. 33 3 423
sh 7 26. 29.4 8 83

DOCTOEATE

M.v S1. 135 22

33.8 5 333%:7
T&E 263 294 2.29

7....



FUNCTIONAL AREA (continued)

Of all S&Es engaged in research, nondegreed people represent a tiny
fraction. The remainder are almost equally divided among the four de-
gree levels. Of thoze in development and in test and evaluation, between
88 and 89 percent have either a B.S. or an M.S. degree; the development
area has a somewhat higher level of M.S.'s.

RESEARCH

Research MS
A rmy NavI AF DO 5.% :*:: 66%*o,:

Nodgro0.9 2.2% 0.2 Ft7
B. S. 28.9 112.2 27.2 126.6
M.o S.re 15.3 27.3 37.8 25.8 NO DEGREE
Doctorate 22.6 15.8 18.7 120.3 07

iMedical 32.2 42.4. 16.1 r26. 5 &E. DOCT.'"''.
26.5% 20.3%

DEVELOPMENT

Development :.''*58.0

Armyv Navy AF DODj *...* . .

No degree 2.8% 6.3% 1 .1~l
B.S. 61.9 4.4.2 57.9 58.0 ~

1.. 2.7 35.8 34.5 30.1
Doctorate 8. 1 8.4 4.6 5.7 19
M~edical 2.5 5.3 1.9 j. 2.

TEST & EVALUATION

Test and Evaluation

No degre 51 2*3 - o DoD67 0%"'

B.S. 76.5 54.8 63.4 67.0
M.S. 13.9 17.9 29.8 22.8 17
Doctorate 2L2 2.4 2. 22
Medical 2.0 1.2 1:2%
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SUPERVISORY LEVELS

The Amy tends to use a greater proportion of its military R&D
staff in nonsupervisory positions. Part of this may be accounted for by
the Army's greater percentage of enlisted personnel. In the Navy, 55
percent of the military S&Es are in supervisory positions.

Z MIDDLE

-S4" -~ :MGT. TOP
S. UNIT; 7.6% MGT .

H

ASSISTANT
UNIT HEAD

12.2%

NONSUPERVISORY

64.8%

Notes: Assistant unit head-primarily technical supervision.
Unit head- lowest level for hire/fire recommendation,

preparation of performance ratings, etc.
Middle management-administration and direction of several units.
Top management-staff and policy-making personnel.

Army Navy AF DoDfo
Nonsupervisory 73. 45. 62.2 6487
Asst. unit head 10.2 15.7 12.9 12.2
Unit head 7.4 13.9 10.7 9.8 1
Mlddl. management 3.6 12.4 9.5 7.6
Top management 4.9 12.9 .4.8 5.61
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PATENT APPLICATIONS

S&Es with doctorates are more likely to apply for patents than
people at any other degree level. Although they represent only 9.4 per-
cent of the sample, they apply for 37.8 percent of the patents. The
Navy S&Es represent 9.3 percent of the DoD sample but apply for 18.9
percent of the DoD patents.

Air % APPLYING FOR PATENTS (000)
Army Navy Force

- - -NAVY

- 2.0 - NO DEGREE 0.8% 13.3%
09 13 07 B.S. 0.8% AM

0.9 13 0.730.1%

0.8 2.9 2.3 M.S. 2.0%

5.6 5.9 7.0 Ph. D. 6.2% ARFR

1.2 3.0 3.1 MEDICAL 2.1%

% OFDOD
1.5 2.5 1.8 TOTAL 1.8%

Air % OF PATENTS APPLIED FOR
Army Navy Force

- 5.0 - NO DEGREE 0.9%

47.1 10.0 21.2 B.S.274

8.8 15.0 38.5 1M.S.245

35.3 55,0 32.7 Ph.D. ... .: :* .~i~ 37.8%

8.8 15.0 7.7 MEDICAL 9.4%

NAVY
ARMY :$.18.9%

32.*1 i:

AIR FOC
* 49.0

% OF DOD
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PAPERS PUBLISHED

Of the total military sample, 14.9 percent were authors of at least
one published paper; there was an average of 2.2 papers per author. Al-
most 50 percent of the holders of doctorates wrote and published 73.4
percent of the papers. The Army, with 36.2 percent of the military S&Es,
has 45.3 percent of the authors in the DoD and publishes 46.7 percent of
the papers.

Air % AUTHORS (DOD)
Army Nav Force

- 4.1 2.9 NO DEGREE 2.4%

2.7 6.6 3.5 8.5. 3.4%

14.7 20.6 11.5 M.S.130

51.5 50.0 45.9 Phi.D. *.4.0

52.5 43.9 45.3 MEDICAL 49.1%

18.6 19.7 11,6 ALL149

ARMY
45.3%

* NAVY
...... ..... 12.3%

AIR FORCE
42.4%

% OF DOD

Air % OF PAPERS (-OD)
Anny Navy Famce

- 1.1 0.2 NO DEGREE 0.2%

6.9 6.8 17.5 B.5. :.:s1.2

9.4 18.1 21.0 M.S.%

30.6 18.1 36.1 9*.D. . 31.3%

53.2 155.9 253 MEDICAL 142.1%

ARMY
46.7%

..... NAVY

AI F 12.3%
41.0%

%OF 0OD



ATTENDANCE AT NATIONAL TECHNICAL MEETINGS

Slightly more than one S&E professional ii four attended a meeting
of a national technical society. Attendance at meetings was almost
directlv proportional to the sample size in each Service. There appears
to be a high correlation between attendance at meetings and papers pub-
lished within each of the degree levels.

% ATTENDING AT LEAST ONE NATIONAL
Air TECHNICAL MEETING A YEAR (DOD)

Army Navy Force

4.7 8.2 11.4 NO DEGREE 7.9%

10.7 20.5 20.1 B.S. 16.6%

26.7 36.3 34.7 M.S. .0%

56.1I 55.9 59.9 Ph.D. 57.7%

69.3 53.0 68.8 MEDICAL 62.4%

28.2 31.3 30.5 ALL 29.7%

NAVY
ARMY9_8%

AR FORCE
55.8%

% O2DOD
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RANK DISTRIBUTION OF OFFICERS

The rank of Captain/Lieutenant represents almost a third of the
total sample. The Air Force ranks the lowest of the Services, with 70
percent at or below the rank of Captain, followed closely by the Army
with 67.3 percent. The Navy has 33.1 percent of its officers at the
grade of Lieutenant or below.

Air DOD
Army Navy Force % 10 20 30

0.2 0.2 0.1 GEN./ADM. 0.1

6.0 11.2 4.1 COL./CAPT. 5.4

13.4 19.2 9.2 LT.COL./CDR. 11.4

13.0 26.2 16.5 MAJORLT. CDR. 16.7

35.4 32.7 28.2 CAPT.AT. 30.5

19.9 6.2 16.2 Ist LT./LT.(J.G.) 16.1

11.9 3.0 25.6 2nd LT./ENS. 19.7

0.1 0.5 0.0 CHIEF WARRANT OFFICER 0.1

0.0 0.7 0.0 WARRANT OFFICe(R 0.1

13



RANK DISTRIBUTION OF OFFICERS (continued)

% AT AND BELOW RANK SHOWN
100

75

50
Gen. Col U.ol.Maj. Cap. Ist t. 2d L. CO W

Ac~r. Cpt. DR t.CD Lt Lt JG)Ens



ENLISTED RANK DISTRIBUTION

The rank of E-4. represents almost 45 percent of the total sample.
Of the enlisted S&Es surveyed, E-3s and E-4s constitute 68.2 percent.

0 10 20 30 40 50

E -9 0.0%

E -8 0.0%

E-7 11

E-6 11

E-515%

E- 4 44.9%

E-3 23 %

E-2 11.0%

E-l 21
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OFFICER RANK, BY DEGREE LEVEL

From Captain/Lieutenant to Colonel/Captain, 60 percent or more of
each rank hold advanced degrees. Overall, 53.1 percent of the officers
hold Mate' degrees or higher.

OFFICER RANK BY DEGREE LEVEL
% OF 00D SAMPLE

16. 5. 12.0%

~ ~ - 6.5% 22.Ph.D .0

go

40

20

V-16



OFFICER RANK, BY DEGREE LEVEL (continued)

None B.S. M.S. Ph.D. Med. Total

General -- 1 1 .. .. 2 0.2%
Colonel 4 9 21 5 17 56 6.0
Lt. Colonel 9 39 25 17 35 125 13.4
Major 4 39 30 8 40 121 13.0
Captain 2 26 36 116 !50 130 35.4
1st Lieutenant 7 68 58 50 2 185 19.9
2nd Lieutenant -- 71 39 1 -- 111 11.9
Total 26 254 210 197 244 931 100.0
Percentage 2.8 27.3 22.6 21.2 26.2 100.0

Ad&i ra 1 -- -- -- -- I U.2%
Captain 1 10 15 4 15 45 11.2
Commander 9 24 22 13 77 19.2
Lt. Commander 17 39 19 5 25 105 26.2
Lieutenant 15 54 36 9 17 131 32.7
Lieutenant J.G. 1 16 6 2 -- 25 6.2
Ensign 1 6 4 1 -- 12 3.0
Total 49 150 102 34 66 401 100.0
Percentage 12.2 37.4 25.4 8.5 16.5 100.0

Air Force
General -- -- I -- -- -- 0.0%
Colonel 7 17 47 12 13 56 4.1
Lt. Colonel 8 58 96 33 19 214 9.2
MaJor 16 129 179 27 34 385 16.5
Captain 4 255 300 36 62 657 28.2
Ist Lieutenant -- 221 96 61 -- 378 16.2
2nd Lieutenant -- 523 72 2 - 597 25.6
Total 35 1203 791 171 128 2328 100.0
Percentage 1.5 51.7 34.0 7-7 5.5 100.0

17



ENLISTED RANK DISTRIBUTION, BY DEGREE LEVEL

Bachelor's degrees dominate the enlisted SSE sample. From E-1F through E-4, there is a comparable distribution of Master's degrees.
There are no -dvanced-degree S&Es above E-5.

100~..... P
07% 69%S

DE90E 26

No- .73 15.22 0.. 0SAP.

I-.I0i7Q
60 X8

LNONE___ __



AGE

The Navy is the oldest group, with a median age of about 35 years.
The median age of the Army Is slightly above 28 years. Only 8 percent
of the Army sample is 40 years or older, compared to about 32 percent
for the Navy.

Air AGE GROUP
Army Navy Fore (Yean) % 0 5 10 15 20

25.8 3.0 121.8 20D- 24 21.5

47.3 23.9 35.0 25-29 38.4

11.4 22.9 1.1 30-34 15.0

7.6 18.2 11.5 35-39 10.7

3.6 15.7 7.1 40-,4 6.6

2.6 11.2 6.1 45-49 5.3

1.6 4.2 2.3 50-54 2.2

03 0. 3J 55-59 0.2

60* Leou than 4

% At ond Above Age Shown
100

80

' 1\~ \ NAVY

60

40- \ .,AIR FORCE

ARMY"' O

0
<24 30 40 50 60+

-AeW(Yaw
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AGE DISTRIBUTION, BY DEGREE LEVEL

The overall military sample shows about 48 percent with advanced
degrees. For military S&Es from 30 to 55 years of age, over 60 percent
hold advanced degrees. The 30- to 34-year age group contains the high-
est percentage of doctorates because of the dominance of medical degrees
(M.D., D.D.S. and D.V.K.).

L.1 6.0% ~1 1.6.3%

Wr.2% 1/2

901

70

220


